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NECKED BEVERAGE CAN HAVING A
SEAMED-ON END

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s the National Stage of International
Application No. PCT/US2014/023933, filed Mar. 12, 2014,
which claims the benefit of U.S. provisional application

number 61/787,191, filed Mar. 15, 2013, the disclosures of
which are incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

The present invention relates to containers, and more
particularly to drawn and ironed beverage containers.

BACKGROUND

Two-piece aluminum beverage cans are produced in vast
quantities for holding carbonated soft drinks and beer. The
cans include a can body on which a can end 1s attached by
a seam. Commercial two piece beverage cans are formed by
a well-known drawing and 1roning process (also known as a
drawn wall 1roming or DWI process) that first draws an
aluminum blank 1nto a cup and then 1rons the walls of the
cup to form the can body 1n a machine named a body maker.

The industry convention of can sizes employs three digits
to represent inches and the quantity of 16th inches. Thus, a
211 can body has a nominal 2 and 'V1s inch diameter. As 1s
understood i the art, and as employed throughout this
disclosure, nominal beverage can end sizes do not refer to
exact measurements to the outside of the seam. Rather, the
nominal size 1s an industry standard that no longer corre-
sponds to exact diameter because the beverage industry
switched to the seaming technology generally referred to as
a “mini-seam.” In this regard, the nominal size refers
generally to the diameter of the outside of the seam plus
reduction 1n the diameter corresponding with the change
from an old double seam to a modern, mini-seam.

The most popular beverage can size 1s 12 ounce 1n the
United States and 330 ml in Europe. A 12 ounce beverage
can has a 211 body diameter, ends typically sized at 202 to
206, and height of 4.8 inches. A 330 ml can typically has
ends like those in the U.S. and typically has a height of 114
mm. Thinner taller beverage cans are also commercially
available. Cans referred to as sleek cans typically have a
206.5 body and a height of 114 mm or 145 mm for a 250 ml
or 330 ml capacity in Europe. Cans referred to as slim cans
typically have 53 3 mm or 202 diameter and a 88 mm, 111
mm, or 134 mm height for 150 ml, 200 ml, or 250 ml cans.
Traditional beverage cans typically have ends that are 202 to
206 size, sleek can end sizes are usually 202, and slim can
end sizes are usually 200.

The end sizes of the above cans are smaller than the can
body diameters because the can body undergoes a necking
operation 1n which the diameter of the open end 1s reduced
in several stages. For example, the necking operation may
reduce the can body diameter from a 211 size to a diameter
than may be seamed with a 206, 204, or 202 end. After
necking, the can end 1s attached to the can body 1 a
well-known seaming process. Moreover, can ends can be the
tull aperture type, in which the tab 1s coupled to the
removable panel, and of the stay-on-tab type, in which the
tab athixed to a non-removable center panel 1s actuated to
rupture a score to form a hinged tear panel.
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U.S. Pat. No. 8,109,406 discloses an end on a tapered can
neck. In a first embodiment, a tab includes an elongate body

to which a rivet 1s attached, a heel at one end of the tab body,
and a nose at an opposing end of the body. The rivet 1s oflset
from the centerline of the end opposite the tear panel that
forms the opening. In other words, in the prior art end, the
center of the end 1s between the rivet and the tear panel. To
open 1t, a user pivots the end over the seam of the can such
that the heel 1s cantilevered in space. In other embodiments
in the U.S. Pat. No. 8,109,406, a user grips an end of an
unconventional pull tab to bend the tab at a hinge until a
portion of the tab 1s upright. The score i1s opened upon the
second step of pulling the tab straight up to apply a down-
ward force through a puncturing nose. Based on rough
scaled dimension 1n the drawings, the embodiments of the
U.S. Pat. No. 8,109,406 disclose a can body sidewall diam-
cter that 1s approximately 105% to 115% greater than the
end diameter.

In addition to conventional metal beverage cans, bever-
ages (especially beer) are commercially supplied in drawn
and 1roned metal bottles and 1n 1mpact extruded metal
bottles. A metal bottle, which 1s commercially manufactured
under the trade name Alumitek™, has a drawn and i1roned
211 can body and a neck that tapers to a threaded, roll-on
pilfer-proof (ROPP) 38 mm (1.5 inch) closure. United States
Design patents D639,164; D638,708; and D622,145 1llus-
trate the bottle shape and threaded neck and closure.

Commercial metal bottles are also formed by an impact
extrusion process 1n which a slug of aluminum or an
aluminum alloy 1s placed 1n a cylindrical die and struck with
a punch at high pressure. The metal of the slug then tlows
upwardly to form a thin-wall open ended container that
usually has bead for a pry off cap. U.S. Pat. No. 5,572,893
discloses an 1mpact extruded bottle having threads. Drawn
and 1roned can body walls typically are significantly thinner
than 1mpact extrusion can walls.

SUMMARY OF THE INVENTION

The present invention combines features from metal
bottles and drawn and ironed metal cans for holding a
carbonated soft drink, beer, and like beverages that subject
the can to 1nternal pressure of greater than 65 psi—usually
rated for greater than 85 psi1. The appearance and drinking
experience of containers describe herein are similar to a
metal bottle, while the manufacturing speed and system
economics are similar to or better than conventional bever-
age cans.

Containers having the configuration described herein
have an advantage of metal content per umit volume com-
pared with metal bottles and conventional 211 cans. In this
regard, containers having the inventive configuration use
approximately only 50% of the metal required to produce
drawn and ironed metal bottles and around 25% of the metal
required to produce impact extruded metal bottles. For
example 33 cl bottles made by impact extrusion weigh
approximately 50 g, drawn and 1roned metal bottles weigh
approximately 25 g, and a 33 cl container described herein
weighs only around 11.5 g. Further, the overall weight and
material utilization 1s also significantly better than conven-
tional 211 drawn and 1roned beverage cans (such as the
conventional 12 ounce cans) of the same capacity and
performance criteria. A factor in metal utilization 1s the cost
of the metal, which favors the configurations described
herein because much of the metal saving 1s 1n the can end,
which typically 1s formed of a more expensive alloy than
that of the can body. In general, the improvement 1in metal
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reduction and metal utilization 1s due to the short tapered
neck (as retlected, for example, 1n neck angle), small end,
and small seam diameter compared with metal bottles and
conventional metal beverage cans.

Further, the container bodies described herein can be
produced at commercial line speeds by drawing and 1roning,
and later by necking, using conventional DWI and necking
equipment. Thus, the speed at which the containers
described herein can be produced is significantly higher than
the production rates of metal bottle can bodies. And because
the containers described herein can employ a conventional
double seaming process, as distinguished from requiring a
thread forming operation and ROPP closure application
operation, line speeds at the filler are greater than for bottle
cans.

A beverage can according to an aspect of the mvention
includes: a drawn an 1roned, metal beverage can body
including a base, a cylindrical sidewall extending upwardly
from the base, and a tapering neck extending upwardly from
the sidewall; the base including a standing ring and a dome
located within the standing ring; an end seamed together
with an upper end of the neck, the end including a center
panel located within the seam, and a sealed pour aperture
formed in the center panel. The sealed pour aperture is
adapted for being opened without tools by a consumer. The
can body has a diameter that 1s between 40% and 100%
greater than a diameter of the seamed end. A ratio between
can body diameter measured 1n units of inches and average
can wall thickness measured 1n units of ten-thousandths of
an inch may be less than approximately 25.

According to another aspect of the invention, the bever-
age can includes: a drawn an ironed, metal beverage can
body including a base, a cylindrical sidewall extending
upwardly from the base, and a tapering neck extending
upwardly from the sidewall; the base including a standing,
ring and a dome located within the standing ring; an end
scamed together with an upper end of the neck, the end
including a center panel located within the seam, a sealed
pour aperture formed in the center panel, the sealed pour
aperture 1s adapted for being opened without tools by a
consumer; wherein a ratio between can body diameter
measured 1n units of inches and average can wall thickness
measured 1n units of ten-thousandths of an inch 1s less than
approximately 25. The can body may have a diameter that 1s
between 40% and 100% greater than a diameter of the
seamed end.

For either embodiment of the can bodies, the sealed pour
aperture 1s a score formed 1n the center panel, and the end
turther includes a tab coupled to the center panel by a rivet.
The can end can be a full aperture-type can end. And a score
of the center panel that defines a pour opening can be
capable of being opened upon lifting the tab while the tab 1s
located entirely within the seam. The can body diameter can
be between 40% and 80% greater than the diameter of the
scamed end, more preferably between 45% and 60% greater
than the diameter of the seamed end, and even more prei-
erably between 48% and 55% greater than the diameter of
the seamed end.

The can neck can be substantially straight 1n cross section
between (1) a transition between the neck and the can body
sidewall and (1) a transition between the neck and the seam.
Or the neck can include curved portions in cross section
between the transition between the neck and the can body
sidewall and the transition between the neck and the seam,
such that no tangent at any point on the curve is inclined
more than 45 degrees. And the neck can be formed by
several step bumps. Regardless of the neck configuration,

10

15

20

25

30

35

40

45

50

55

60

65

4

the neck can be inclined from vertical by an angle of
between greater than 15 degrees, or between approximately
15 degrees and approximately 45 degrees, between approxi-
mately 20 degrees and approximately 35 degrees, or
between approximately 25 degrees and approximately 35
degrees. The neck and can body are configured such that the
outer diameter of the seam 1s less than an inner diameter of
the base such that a base of a first can be stacked onto the
end of a second can. An outer diameter of the seam can be
approximately the same as or greater than an inner diameter
of the base such that an end of a first beverage can 1is
stackable onto a base of a second beverage can 1 an
interference fit. And the base can have 1n interior, reforming
grove mnto which the end fits.

An average wall thickness of the neck 1s thicker than the
average wall thickness of the cylindrical sidewall. In par-
ticular, the average wall thickness of the neck can be thicker
than the average wall thickness of the cylindrical sidewall by
between approximately 0.001 inches and approximately
0.0035 1nches, or between approximately 0.0015 inches and
approximately 0.0025 1nches, or approximately 0.002
inches. Further, where the metal 1s aluminum, such as a 3000
series allow, a ratio of can wall thickness measured 1n units
of ten-thousandths of an 1nch to can body diameter measured
in units of inches 1s less than approximately 25, preferably
between 12 and 40, between 16 and 32, between 19 and 28,
between 20 and 26, and 1n the embodiment 1llustrated in the
figures, between 22 and 24. When the metal 1s steel, the ratio
of can wall thickness measured 1n units of ten-thousandths
of an 1nch to can body diameter measured 1n units of 1nches
1s less than approximately 16, preferably between 7 and 25,
between 10 and 20, between 11.5 and 18, or between 12.5
and 17.

In general, the can body should be conventionally sized,
such as having a diameter of between 2.0 and 3.0 inches, or
between approximately 2.125 inches and approximately

2.75 1inches, and have an average sidewall thickness between
0.003 inches and 0.005 inches.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a beverage can including,
a can body illustrating an embodiment of the present inven-
tion and an exemplary end aflixed to the can body. The
exemplary an end 1s a full aperture beverage end having 1ts
tab 1n 1ts at rest position. The end 1s athxed to a beverage can
that 1s highly necked.

FIG. 2 1s a perspective view of the beverage can of FIG.
1 illustrating the removable panel of 1ts full aperture end
removed.

FIG. 3 1s side view of a 25 cl can according to an
embodiment of the present invention.

FIG. 4 1s side view of a 33 ¢l can according to an
embodiment of the present invention.

FIG. § 1s side view of a 50 cl can according to an
embodiment of the present invention.

FIG. 6 1s a side view of a beverage can according to an
embodiment of an aspect of the present invention, illustrat-
ing sharp transitions.

FIG. 7 1s a side view of a beverage can according to a
second embodiment of the present mnvention 1illustrating a
curved transition.

FIG. 8 1s a cross sectional view of the can of FIG. 6.

FIG. 9 1s a cross sectional view of a first can stacking onto
a second can.

DETAILED DESCRIPTION

The present invention encompasses container or can bod-
ies, and can assemblies employing the bodies, that are
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suitable for use with carbonated beverages. The ends seamed
onto the can bodies encompass removable aperture panels,
such as ends known as “tull aperture ends,” and ends having
a hinged panel that employ a stay-on-tab. Copending patent
application No. 61/708308, entitled “Beverage Can Ends
Suitable For Small Diameters,” describes ends that may be
employed with the cans described herein.

Referring generally to the figures, beverage can assembly
10 includes a can body 12 and a can end 14 that are joined
at a seam 16, which preferably 1s a conventional double
secam common to beverage cans. Reference numeral 14
refers generally to seamed-on beverage can ends. FIG. 1
illustrates a can 10 in 1ts assembled state. FIG. 2 illustrates
a full aperture type end 1n its fully open state in which a
removable portion of a center panel 56, which 1s defined by

a score, has been detached and removed {from the remainder
of end 14.

The present invention 1s not limited to a particular can
s1Zze, can matenals, end material, or end size except where
expressly set out 1n the claims. Accordingly, to illustrate
aspects of the present invention, a 211 (66 mm) size can
body shown 1n the figures 1s highly necked, which necking
may be performed by conventional necking machinery and
techniques, as will be understood by persons familiar with
can making technology. Preferably can body 12 1s a one-
piece, drawn and ironed beverage can body formed of an
aluminum alloy, such as a 3000 series alloy. Alternatively
can body 12 can be made of conventional steel, which
encompasses steel of any reduction (that 1s, SR or DR),
temper, and plating parameters. Unless otherwise specified,
the description of can body 12 applies equally to aluminum
and steel components, as will be understood by persons

familiar with drawn and 1roned can body technology.
Can body 12 includes a base 20, a body sidewall 36, and

a neck 40. Base 20 includes a base outer wall 22 that extends
downwardly to a standing ring 24 that 1s rounded 1n cross
section, as best shown 1 FIGS. 6 through 8. A base inner
wall 26 extends upwardly from standing ring 24. Optionally,
inner wall 26 includes a groove that 1s formed by reforming
the base according to well-known base reforming processes.
A central dome 30 extends between upper ends of base inner
wall 26.

Body sidewall 36 extends from a shoulder or transition 34
at the sidewall’s lowermost point. Transition 34 extends
between sidewall 36 and base outer wall 22. Body sidewall
36 preferably 1s cylindrical and, for aluminum can bodies,
has an average wall thickness of between 0.003 inches and
0.005 inches, more preterably between 0.0034 inches and
0.0043 1inches. A body sidewall thickness for a steel can
body preferably 1s between 0.0020 and 0.0028 and more
preferably between 0.0023 and 0.0025.

The thickness of sidewall 36 will preferably be generally
uniform within the range of normal manufacturing toler-
ances for wall 1roning, such as within 15% of the mean,
although other configurations are contemplated. The can
body sidewall 26 preferably has a diameter that 1s uniform
and between approximately 2.0 inches and 3.0 inches, and
preferably between approximately 2.125 1inches and
approximately 2.75 inches, and preferably a 211 size.

A transition 38 extends from an upper portion of sidewall
36. FIG. 6 1llustrates a sharp transition, which 1s designated
as transition 38a. FIG. 7 illustrates a curved transition,
which 1s designated as transition 385b. Letter appendages
identily embodiments while the reference number without a
letter appendage 1dentifies the parts generally to compass all
embodiments.
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Neck 40 includes a lower portion 42, a middle portion 44,
an upper portion 46, and a stub portion 48. Preferably,
portions 42, 44, and 46 arc straight in transverse cross
section, as shown for example 1n FIG. 6, such that neck 40
has a smooth taper. Stub 48 encompasses any height, and
preferably the height of stub 48 is less than 0.375 inches and
more preferably approximately 0.125 inches, as a purpose
for stub portion 48 1s to provide space for the rollers during
the seaming operation. Neck 40 1s formed by a conventional
necking operation, and encompasses smooth and stepped
shapes. The present invention 1s not limited to straight
necked portions or stepped neck portions, but rather encom-
passes any structure, including curves or a combination of
curved and straight section, and mcluding additional struc-
ture such as ribs or shoulders.

Preferably, the neck 40 1s inclined from vertical by an
angle A (as 1illustrated 1n FIG. 6) of at least 15 degrees,
preferably between approximately 15 degrees and approxi-
mately 45 degrees, more preferably by an angle of between
approximately 20 degrees and approximately 35 degrees,
and even more preferably by an angle of between approxi-
mately 25 degrees and approximately 35 degrees. For necks
that are substantially straight in cross section, neck angle of
inclination can be measured along the length of neck 40
excluding the stub portion. For necks that include curves or
steps or bumps, as will be understood by persons familiar
with beverage can necking technology, the neck angle of
inclination can be measured point to point between a point
at the bottom of the neck near the transition between the
neck and the can body sidewall and a point at the top of neck
near the transition between the neck and the stub. For necks
having a shape other than a straight line 1n cross section, the
neck may be configured such that no tangent at any point on
the curve or shoulder 1s inclined more than 45 degrees.

Neck heights can be calculated from the can body diam-
cter and end diameter and neck angle. For example, a 211
can body to a 200 can end 1s a reduction of approximately
0.034 1nches (radius), which yields at height of 1.28 inches
for a 15 degree neck angle A and a height of 0.49 inches for
a 35 degree neck wall angle A.

Preferably neck 40 has an average wall thickness that 1s
thicker than the average wall thickness of the cylindrical
sidewall 36, such as having a neck average wall thickness
that 1s greater than the average sidewall wall thickness of the
cylindrical sidewall by between approximately 0.001 inches
and approximately 0.0035 inches, more preferably by
between approximately 0.0015 inches and approximately
0.0025 inches, and 1n the preferred embodiment by approxi-
mately 0.002 inches. The increased neck thickness and the
neck angle A 1n the preferred ranges enhances the strength
of can 10 and the ability of the neck to withstand the necking
process, such as preventing collapse or wrinkling.

Container 10 can be represented by numeric ratios that are
consistent with the advantages described herein. For
example, can body 12 may have a diameter (that 1s, at
sidewall 36) that 1s between 40% and 90% greater than a
diameter of the seamed end, more preferably between 40%
and 80% greater, more preferably between 45% and 60%
greater, and even more preferably between 48% and 353%
greater than the diameter of the seamed end, depending on
the particular embodiment.

In another representation of container 10 1n which the can
1s formed of a conventional aluminum alloy, such as a 3000
series allow, a ratio of can sidewall 36 wall thickness
measured i umts of ten-thousandths of an inch (0.0001
inches) to can body diameter measured 1n units of inches 1s
less than approximately 235, preferably between 12 and 40,
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more preferably between 16 and 32, between 19 and 28,
between 20 and 26, and preferably between 22 and 24. For
a can formed of a conventional steel alloy, the ratio of can
sidewall 36 wall thickness measured 1n units of ten-thou-
sandths of an inch (0.0001 inches) to can body diameter
measured 1n units of inches 1s less than approximately 16,
preferably approximately between 7 and 25, more preferably
approximately between 10 and 20, approximately between
11.5 and 18, and preferably between approximately between
12.5 and 17. The can body thickness used for the above
ratios may be measured at or near the top of the cylindrical
sidewall 36 just below the shoulder. The inventors believe
that metal bottles and aerosol cans have high material
thicknesses relative to their diameters such that their ratios
are greater than the ranges above, due to the differing

product requirements.

Can 10 may be configured such that an outer diameter of
scam 16 1s approximately the same as or greater than an
inner diameter of the standing ring 24 or inner wall 26 such
that an end of a first beverage can 1s 1nsertable or stackable
into a base of a second beverage can 1n a loose {it or a sliding
fit. Alternatively, the inner diameter of the standing ring and
the outer diameter of the seam may be configured 1 an
interference fit (that 1s, 1n which an outer diameter of seam
16 1s the same as or greater than the inner smallest diameter
of mner wall 26 or standing ring 24). In the embodiment of
FIGS. 8 and 9, inner wall 26 includes an undercut or groove
formed by reforming.

Can body 12 may have a neck 40 such that secam 16
formed by the combined can body and end preferably has a
diameter that 1s smaller than a 211 size, and therefore end 14
has a size smaller than 211. For example, a 211 can body (or

other can body diameter, such as a 38 mm can body) can be
necked to correspond to any end size 200 or smaller, such as
the 112 (44 mm) or 108 (38 mm) end sizes illustrated in
copending patent No. 61/708308, entitled “Beverage Can
Ends Suitable For Small Diameters.” Even though the ends
disclosed herein are not limited to any material or to any
diameter or material, they are especially advantageous for
smaller end sizes and/or cans having a significant magnitude
of necking such that a 200 diameter end or smaller is
preferred. End 14 may be formed of a 5000 series aluminum
alloy, as 1s conventional, although the smaller end size may
enable other materials, such as an end formed of a 3000
series alloy.

Can end 14 1n its unseamed state (not shown in the

Figures) includes a peripheral curl that upon seaming forms
seam 16 with a portion of can body 12. As 1llustrated 1n FIG.
1, end 14 includes a wall 52 extending inwardly from seam
16. End 14 may also include an annular reinforcing bead 54
extending inwardly from wall 52. A center panel 56 extends
inwardly from bead 54. Alternatively, the center panel 56
may extend inwardly from wall 52. The end may also have
a panel wall between the reinforcing bead and center panel,
such as panel walls that form a curve or a chamier. Refer-
ence numeral 56 1s used to refer to embodiments of the
center panels of the ends, regardless of size, configuration,
and type (that 1s, removable panel or stay-on-tab or the like).

Modern lightweight end shells, such as for example shown
in U.S. Pat. Nos. 6,877,941 (Brifcani), 8,157,119 (Lockley),

7,819,275 (Stodd), and 6,499,622 (Neiner) and their com-
mercial equivalents and variations, have a reinforcing bead
diameter and a center panel diameter that are small relative

to the seam diameter compared to older or non-lightweight
ends, such as an end known as a B64 end. The can body
disclosed herein may be used with modern, lightweight end
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shells (including other modern lightweight ends not referred
to above) or the older end shells, such as a b64 end.

FIGS. 3, 4, and 5 illustrate containers 110a, 1105, and

110¢ having capacities of 25 cl, 33 cl, and 50 cl capacity,
respectively. Container 110a has a body dimension of 52
mm, an end diameter of 34 mm, and a height of 135 mm.
Contaimner 1106 has a body diameter of 38 mm, an end
diameter of 38 mm, and a height of 150 mm. Container 110c¢
has a body diameter of 65 mm, an end diameter of 42 mm,
and a height of 175 mm. Other preferred sizes are contem-
plated. For example, a container having a 75 cl capacity may
have a body diameter of 73 mm and an end diameter of 48
mm. A container having a 100 cl capacity may have a body
diameter of 82 mm and an end diameter of 52 mm. The
heights of the 75 ¢l and 100 cl containers may be chosen
according to the parameters understood by persons familiar
with can and metal bottle technology based upon consider-
ing the disclosure herein.

The can bodies described herein are formed by conven-
tional can making techniques. Can body 12 1s formed by a
conventional drawing and ironing process, followed by a
conventional die necking process for forming neck 40. After
the can body goes through a trimming and flanging process,
it 1s ready for being coupled to an end 1n a double seaming
process. The processes described above are well known to
persons familiar with can making and seaming technology.
The base preferably 1s a conventional, domed base.

Accordingly, can body 12 1s capable of being manufac-
tured on high speed can making equipment, such as at
speeds of over 750 cans per minute or over 1,000 cans per
minute, as distinguished from the manufacture of metal
bottles which 1s significantly slower. Moreover, the configu-
ration of can 10 1s suitable for high speed filling and seaming
at speeds of over 1000 cans per minute, as the diameter of
the body 1s large enough to be filled without slowing down
conventional filling machines. And can body 10 although
manufactured from thin maternal 1s strong enough to with-
stand the axial loads from the filling and seaming machines.
For example, a can 10 with thin wall of only 34 t and necks
of thickness 54 t have an axial strength of at least 400 N.

The present invention has been 1llustrated using example
of structure and technology for making, and has been
defined using groups of features 1n the summary, which are
not mtended to be limiting unless specified in the claims as
required.

The mvention claimed 1s:

1. A beverage can including:

a drawn and 1roned, metal beverage can body including a
base, a cylindrical sidewall extending upwardly from
the base, and a tapering neck extending upwardly from
the sidewall; the base including a standing ring and a
dome located within the standing ring; and

an end seamed together with an upper end of the neck, the
end including a center panel located within the seam, a
sealed pour aperture formed in the center panel, the
sealed pour aperture 1s a score formed in the center
panel, the end further including a tab adapted for
opening the sealed pour aperture, the tab being coupled
to the center panel by a rivet, the rivet being positioned
between a center of the center panel and the score,

the can body having a diameter at the cylindrical sidewall
that 1s between 40% and 100% greater than a diameter
of the seamed end outside of the seam.

2. The beverage can of claim 1 wherein a ratio between an

average can sidewall thickness measured in units of ten-
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thousandths of an inch and a can body diameter at the
cylindrical sidewall measured 1n units of 1inches 1s less than
approximately 25.

3. The beverage can of claim 1 wherein the can body
diameter 1s between 40% and 80% greater than the diameter
of the seamed end.

4. The beverage can of claim 1 wherein the can body
diameter 1s between 45% and 60% greater than the diameter
of the seamed end.

5. The beverage can of claim 1 wherein the can body
diameter 1s between 48% and 355% greater than the diameter
of the seamed end.

6. The beverage can of claim 1 wheremn the neck 1is
inclined from vertical by an angle of greater than 15 degrees.

7. The beverage can of claim 1 wherein the neck 1s
inclined from vertical by an angle of between approximately
15 degrees and approximately 45 degrees.

8. The beverage can of claim 7 wherein the neck 1s
substantially straight 1n cross section between a transition
between the neck and the can body sidewall and a transition
between the neck and the seam.

9. The beverage can of claim 7 wherein the neck includes
curved portions in cross section between a transition
between the neck and the can body sidewall and a transition
between the neck and the seam, and no tangent at any point
on the curve 1s inclined more than 45 degrees.

10. The beverage can of claim 7 wherein the neck 1s
formed by several step bumps.

11. The beverage can of claim 1 wherein the neck 1is
inclined from vertical by an angle of between approximately
20 degrees and approximately 35 degrees.

12. The beverage can of claim 1 wherein the neck 1is
inclined from vertical by an angle of between approximately
25 degrees and approximately 35 degrees.

13. The beverage can of claim 1 wheremn the metal 1s
aluminum and a ratio of can wall thickness measured 1n units
of ten-thousandths of an 1nch to can body diameter measured
in units of 1nches 1s less than approximately 25.

14. The beverage can of claim 1 wherein the metal 1s
aluminum and a ratio of can wall thickness measured 1n units
ol ten-thousandths of an inch to can body diameter measured
in units of inches 1s between 12 and 40.

15. The beverage can of claim 1 wherein the metal 1s
aluminum and a ratio of can wall thickness measured 1n units
of ten-thousandths of an 1nch to can body diameter measured
in units of inches 1s between 16 and 32.

16. The beverage can of claim 1 wheremn the metal 1s
aluminum and a ratio of can wall thickness measured 1n units
of ten-thousandths of an 1nch to can body diameter measured
in units of inches 1s between 19 and 28.

17. The beverage can of claim 1 wheremn the metal 1s
aluminum and a ratio of can wall thickness measured 1n units
ol ten-thousandths of an inch to can body diameter measured
in units of inches 1s between 20 and 26.

18. The beverage can of claim 1 wherein the metal 1s
aluminum and a ratio of can wall thickness measured 1n units
ol ten-thousandths of an inch to can body diameter measured
in units of inches 1s between 22 and 24.

19. The beverage can of claim 1 wherein the outer
diameter of the seam 1s less than an mner diameter of the
base such that a base of a first can be stacked onto the end
of a second can.

20. The beverage can of claim 1 wherein the metal 1s steel
and a ratio of can wall thickness measured 1n units of
ten-thousandths of an inch to can body diameter measured in
units of inches 1s less than approximately 16.
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21. The beverage can of claim 1 wherein the metal 1s steel
and a ratio of can wall thickness measured in units of
ten-thousandths of an inch to can body diameter measured in
units of inches 1s between 7 and 25.

22. The beverage can of claim 1 wherein the metal 1s steel
and a ratio of can wall thickness measured 1n units of
ten-thousandths of an inch to can body diameter measured in
units of inches 1s between 10 and 20.

23. The beverage can of claim 1 wherein the metal 1s steel
and a ratio of can wall thickness measured 1 units of
ten-thousandths of an inch to can body diameter measured in
units of inches 1s between 11.5 and 18.

24. 'The beverage can of claim 1 wherein the metal 1s steel
and a ratio of can wall thickness measured 1n units of
ten-thousandths of an inch to can body diameter measured 1n
units of inches 1s between 12.5 and 17.

25. The beverage can of claim 1 wherein an outer diam-
cter of the seam 15 approximately the same as or greater than
an inner diameter of the base such that an end of a first
beverage can 1s stackable onto a base of a second beverage
can 1n an interference fit.

26. The beverage can of claim 25 wherein the base has 1n
interior, reforming grove into which the end fits.

277. The beverage can of claim 1 wherein the can body 1s
formed of a 3000 series aluminum.

28. The beverage can of claim 1 wherein the can body has
a diameter of between 2.0 and 3.0 inches.

29. The beverage can of claim 1 wherein the can body 1s
aluminum and has a diameter of between approximately
2.125 1nches and approximately 2.75 inches, and the can
body has an average sidewall thickness between 0.003
inches and 0.005 inches.

30. The beverage can of claim 29 wherein the average
sidewall thickness 1s between 0.0034 inches and 0.0043

inches.

31. The beverage can of claim 1 wherein the can body 1s
steel and has a diameter of between approximately 2.1235
inches and approximately 2.75 inches, and the can body has
an average sidewall thickness between 0.0020 and 0.0028
inches.

32. The beverage can of claim 31 wherein the average
sidewall thickness 1s between 0.0023 and 0.0025 inches.

33. The beverage can of claim 1 wherein the can end 1s a
tull aperture can end.

34. The beverage can of claim 1 wherein the end further
includes a reinforcing bead, and wherein the center panel
extends mmwardly from the remnforcing bead.

35. A beverage can including;:

a drawn and 1roned, metal beverage can body including a
base, a cylindrical sidewall extending upwardly from
the base, and a tapering neck extending upwardly from
the sidewall; the base including a standing ring and a
dome located within the standing ring; and

an end seamed together with an upper end of the neck, the
end including a center panel located within the seam, a
sealed pour aperture formed in the center panel, the
sealed pour aperture 1s adapted for being opened by a
tab:

wherein a ratio between an average can sidewall thickness
measured 1n units of ten-thousandths of an inch and a
can body diameter at the cylindrical sidewall measured
in units of inches 1s less than approximately 25, and
wherein an average wall thickness of the neck 1s thicker
than the average wall thickness of the cylindrical
stidewall.
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36. The beverage can of claim 2 wherein the can body has
a diameter that 1s between 40% and 100% greater than a
diameter of the seamed end.

37. A beverage can including;

a drawn and 1roned, metal beverage can body including a
base, a cylindrical sidewall extending upwardly from
the base, and a tapering neck extending upwardly from
the sidewall; the base including a standing ring and a
dome located within the standing ring; and

an end seamed together with an upper end of the neck, the
end including a center panel located within the seam, a
sealed pour aperture formed in the center panel, the
sealed pour aperture 1s a score formed in the center
panel, the end further including a tab adapted for
opening the sealed pour aperture, the tab being coupled
to the center panel by a nivet,

the can body having a diameter at the cylindrical sidewall
that 1s between 40% and 100% greater than a diameter
of the seamed end outside of the seam, and wherein an
average wall thickness of the neck 1s thicker than the
average wall thickness of the cylindrical sidewall.

38. The beverage can of claim 37 wherein the average
wall thickness of the neck 1s thicker than the average wall
thickness of the cylindrical sidewall by between approxi-
mately 0.001 inches and approximately 0.0035 inches.

39. The beverage can of claim 37 wherein the average

wall thickness of the neck 1s thicker than the average wall
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thickness of the cylindrical sidewall by between approxi-
mately 0.0015 inches and approximately 0.0025 inches.

40. The beverage can of claim 37 wherein the average

wall thickness of the neck 1s thicker than the average wall
thickness of the cylindrical sidewall by approximately 0.002
inches.

41. A beverage can including;:

a drawn and 1roned, metal beverage can body including a
base, a cylindrical sidewall extending upwardly from
the base, and a tapering neck extending upwardly from
the sidewall;

the base including a standing ring and a dome located
within the standing ring; and

an end seamed together with an upper end of the neck, the
end including a reinforcing bead and a center panel
located within the seam and extending inwardly from
the reinforcing bead, a sealed pour aperture formed 1n
the center panel, the sealed pour aperture defining a
pour opening that 1s capable of being opened upon
lifting a tab while the tab 1s located entirely within the

seam;
the can body having a diameter at the cylindrical sidewall
that 1s between 40% and 100% greater than a diameter

of the seamed end outside of the seam.

¥ ¥ # ¥ ¥



	Front Page
	Drawings
	Specification
	Claims

